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ABSTRACT 
In our study we investigated the predictive value of illness beliefs as measured by the Revised Illness 
Perception Questionnaire (IPQ-R) in the context of other clinical predictors in patients with chronic 
orofacial pain over a six month follow-up period. 152 consecutive patients referred to the 
interdisciplinary orofacial pain service at the Center for Dental and Oral Medicine and Cranio-
maxillofacial Surgery, University of Zurich received questionnaires to assess pain and pain-related 
disability, anxiety, depression as well as physical and mental quality of life at three time points: prior 
to treatment, three and six months after beginning of treatment. Results: Significant improvement was 
found over time for all outcome measures except mental quality of life. Results of the regression 
analysis indicated that believing pain could have serious consequences on one’s life (IPQ subscale 
consequences) is one of the most important predictors for treatment outcome. The belief in low 
personal control and in a chronic timeline is also shown to be predictive for outcome, though 
explaining a smaller proportion of variance. These results provided evidence that beliefs about pain are 
important predictors for treatment outcome even when controlled for pain and mood. They therefore 
need to be considered in the management of patients with chronic orofacial pain. Assessing patients’ 
illness beliefs can provide essential information on these important psychological determinants of 
adjustment to chronic pain and may be specific targets for individualised treatment approaches.  
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1. Introduction 
Orofacial pain is a prevalent chronic pain condition experienced by 26% of the adult population 
(MacFarlane, 2002). It comprises a heterogeneous group of painful conditions of the jaws, face, 
masticatory muscles, temporomandibular joint and adjoining areas. Approximately 50% of sufferers 
seek expert medical advice (Macfarlane et al., 2002). Although orofacial pain generally has a good 
prognosis, chronicity associated with high pain-related disability and psychosocial distress is observed 
in 10-15% (Von Korff et al., 1988; Dworkin and Massoth, 1994; Palla, 2006). In longitudinal studies 
pain-related disability, stress, depression and anxiety have been identified as risk factors for chronicity 
(Macfarlane et al., 2004; Sipila et al., 2001), underlining the importance of psychosocial factors for 
pain chronification. 
The role of patients’ illness beliefs, i.e., patients’ individual understanding of their illness, has been 
observed to strongly influence both help-seeking behaviour and treatment outcome (Petrie et al., 
2007a; Petrie et al., 2007b), namely in chronic pain patients with rheumatoid arthritis (Scharloo et al ., 
1998; Sharpe et al., 2001) and low back pain (Foster et al., 2008). Illness perceptions significantly 
predicted patients’ lower satisfaction with medical consultations and were strong predictors for high 
health care use after two years (Frostholm et al., 2005; Frostholm et al., 2007) and the decision to seek 
medical treatment (Leslie et al., 2000; Sensky, 1996). 
The common sense model or self-regulation model (SRM) of health and illness is one of the most 
significant models of illness beliefs and perceptions (Leventhal et al., 1998; Sensky, 1996) 2003). In 
the SRM biological, psychological and social factors converge to form patients’ illness perceptions, 
which directly influence behavioural and emotional illness response (Weinman and Petrie, 1997). The 
original model consists of five dimensions: identity, cause and consequences of the health problem, 
timeline or duration and beliefs about cure/control. In dentistry, one study examined the predictive 
value of illness perceptions on outcome (recovery after oral surgery), reporting that patient 
expectations were more predictive of symptom severity than medical factors, thus underlining the 
importance of preoperative assessment of patient expectations (McCarthy, 2003). Longitudinal studies 
of chronic pain patients provide evidence for strong associations between baseline illness perceptions 
and outcome in low back pain after six months (Foster et al., 2008) as well as physical and 
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psychological adjustment to rheumatoid arthritis after two years (Groarke et al. 2005). Participation in 
a multidisciplinary pain management programme resulted in changes of pain-related beliefs that were 
strongly associated with physical and mental improvement after six months (Moss-Morris et al., 
2007). The goal of the current study was therefore to test the predictive value of the SRM on the 
clinical outcome of patients with orofacial pain after three and six months. Other clinical predictors 
were included, in order to determine the relative contribution of each. Primary outcome variable was 
pain-related disability; secondary outcome was psychological well-being and functioning. To our 
knowledge this is the first study to assess the influence of illness beliefs in orofacial pain patients. 
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2. Methods 
2.1. Participants and procedures 
The study sample was recruited from consecutive patients referred to the interdisciplinary orofacial 
pain service at the Center for Dental and Oral Medicine and Cranio-Maxillofacial Surgery, University 
of Zurich between June 2006 and October 2007. Patients fulfilling inclusion criteria (see below) were 
contacted by telephone or mail (if unreachable by telephone after three attempts), according to 
information on referral letters. After agreeing to participate, patients received routine pain 
questionnaires (see 2.4.) that are part of the standard assessment for new referrals. In addition, they 
received the study questionnaires with the request to return them before the first consultation (T1). 
Three and six months after the first consultation (T2 and T3), patients’ clinical records were re-
examined for changes in diagnosis or aetiology that may have led to exclusion from the study (e.g., 
detection of a tumour in patients with trigeminal neuralgia). All participants remaining in the study 
received the follow-up questionnaires with a prepaid envelope. All non-responders were contacted by 
telephone to improve the response rate.  
Treatment consisted of a tailor-made multidisciplinary therapy, with dental/medical and psychological 
components. Dental/medical treatment focused on information, instruction of self-administered 
physical exercises, splint therapy and medication. Individually tailored psychotherapy based on 
cognitive-behavioural concepts including psychoeducation, stress management and relaxation (Turner 
et al., 2006). All subjects completed a written informed consent form. The study was approved by the 
governmental ethics committee (Canton of Zurich).  
 
2.2. Clinical and psychological examination 
Clinicians of the interdisciplinary orofacial pain service recorded patients’ history including 
psychosocial background and risk factors. They also performed a comprehensive clinical examination 
and evaluated for study inclusion. All diagnoses were confirmed by two senior clinicians of the 
orofacial pain service (DAE and SP). The examination included 1) evaluation of the oral cavity for 
dental and mucosal pathologies, 2) examination of the fifth cranial nerve for touch, cold and pinprick 
sensation 3) cursory examination of the cervical spine and 4) assessment of the functional status of the 
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masticatory system according to Research Diagnostic Criteria for Temporomandibular Disorders 
RDC/TMD (Dworkin and LeResche, 1992). A muscle was considered tender to palpation if the 
subject reported pain on palpation or if palpation elicited a blinking of the eyelids or a withdrawal 
reflex. Patients scoring high in psychological screening questionnaires or indicating psychosocial 
difficulties in the referral letter or history were interviewed in-depth by trained clinical psychologists 
to evaluate for exclusion.  
 
2.3 Inclusion and exclusion criteria 
Inclusion criteria were age range 18-75 years, fluency in German, facial pain with a duration of least 
three months and one or more of the following diagnoses: temporomandibular joint disorders 
(arthralgia, osteoarthrosis, disc displacement), persistent idiopathic orofacial pain, masticatory muscle 
pain, burning mouth syndrome, classical trigeminal neuralgia as well as forms of migraine, cluster 
headache and tension type headache with pain manifestations exclusively or predominantly in the 
orofacial region (i.e., orofacial migraine, orofacial cluster headache, and orofacial tension type 
headache (Gaul et al., 2007; Benoliel et al., 2008). 
Diagnoses were based on the RDC/TMD and the diagnostic criteria of the International Headache 
Society (2004).  
Exclusion criteria were pain of dental origin or the current diagnosis of one of the following 
psychiatric disorders: psychotic disorder, bipolar disorder, personality disorder, drug dependency, 
eating disorder. These exclusion criteria were selected to control for possible main effects of 
psychiatric disorders and medication on dependent variables. 
 
2.4. Measures  
At baseline participants were requested to provide basic demographic information on gender, age, 
marital status and employment status. All referred patients (participants and non-participants) 
completed a standard battery of questionnaires prior to treatment. In addition, participants completed 
the same questionnaires three and six months after the first consultation. The following questionnaires 
were used: 
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Pain questionnaire: A modified version of the German pain questionnaire (Deutscher 
Schmerzfragebogen DSF) was used, which was developed and validated by the task force on 
"Standardization and Economy in Pain Management" of the German Chapter of the International 
Association for the Study of Pain. The DSF is a reliable and valid instrument for assessing the 
multidimensional experience of pain. Comparison with external criteria proved good content validity 
and excellent reliability of patients’ statements in the questionnaire (Nagel et al., 2002). Based on a 
biopsychosocial pain model and constructed in a modular form, the assessment consists of basic 
sociodemographic data and pain variables (e.g., pain sites, duration, intensity), causal attributions, 
previous pain treatment and medication. The DSF consists of the following questionnaires: 
Graded Chronic Pain Scale (GCPS). This was used as a standard self-assessment instrument to assess 
the severity of chronic pain in terms of pain intensity and pain-related disability in four hierarchical 
classes: Grade I: low disability – low intensity, Grade II: low disability – high intensity, Grade III: 
high disability – moderately limiting, Grade IV: high disability – severely limiting (Vonkorff et al., 
1992). The scale consists of questions on pain intensity (NRS) and questions on the interference of 
pain with daily activities, social, family, recreational activities and ability to work (including 
housework). The GCPS is part of the RDC/TMD and has been proven to be a valid screening approach 
to quickly identify orofacial pain patients with significant behavioural and psychological pain 
dysfunction at risk for poor outcome (Dworkin et al., 2002). 
Hospital Anxiety and Depression Scale (HADS). This questionnaire was used to measure anxiety and 
depression (Zigmond and Snaith, 1983). Its psychometric properties have been extensively 
investigated and shown to be robust (Barczak et al., 1988; Dworkin et al., 2002; Moorey et al., 1991). 
Individual scores for depression and anxiety can be calculated with cut-off scores for “possible” (> 7) 
and “probable” (> 10) caseness for depression and anxiety. 
SF12 short form health survey. The abbreviated version of the SF36 health survey was applied to 
measure health-related quality of life. It is the most commonly used generic measure of health-related 
quality of life and recommended for use in pain research (Bullinger, 1995; Dworkin et al., 2005). 
Physical and mental component summary measures (PCS-12 and MCS-12) were calculated according 
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to the validated and standardized German version of the SF12 (Dworkin et al., 2005; Gandek et al., 
1998). 
In addition, participants completed the Illness Perception Questionnaire revised version (IPQ-R), 
(Moss-Morris et al., 2002) prior to as well as three and six months after treatment. The IPQ-R was 
developed to rate illness perceptions on the theoretical basis of Levental’s self-regulation model 
(Weinman et al., 1996; German version Gaab, 2004). The original IPQ-R comprises three sections. 
The first section (identity) assesses patients’ beliefs about symptoms associated with their condition. 
The second section consists of seven subscales assessing pain-related beliefs. Rating is requested on a 
five-point Likert scale. The last section (cause) consists of possible causes of pain. However, the 
authors encourage researchers to adapt the questionnaire to their particular illness and research setting 
(Moss-Morris et al., 2002). In our study we used the German version of the brief IPQ-R adapted for 
pain patients, which was recently validated by our group with a mixed sample of pain patients, 
including orofacial pain sufferers. Principle components factor analysis showed a dimensional 
structure similar to the original IPQ-R with the following dimensions: consequences, emotional 
representation, illness coherence (extent to which patients have a coherent understanding of their 
pain), chronic timeline, cyclical timeline and personal control (Gaab, 2004). A new item was created 
to operationalize causal illness beliefs. It incorporated causal factors included in the German Pain 
Questionnaire (DSF) and comprised several yes/no- answers, e.g. “an accident”, “dental treatment”, 
“an operation”, “an illness”,” physical strain”, “emotional strain”, “other” and “I can’t identify any 
cause”. Multiple answers were possible. A further item was created to record  emotional or physical 
stress, which dichotomized responses in “stress positive” when “emotional strain” and “physical 
strain” were affirmed and “stress negative” when neither of the two was affirmed. 
The identity section of the IPQ-R was omitted for the following reason: When validating the IPQ-R 
German version with orofacial pain patients, the number of symptoms associated with their condition 
(apart from pain) was low and consisted predominantly of symptoms inherent to the diagnosis of 
orofacial pain. We therefore hypothesized that orofacial pain patients have a well-defined illness 
identity and that the identity scale may well be less meaningful in these patients. However this 
hypothesis needs to be confirmed in further studies with a larger sample size. 
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2.5. Design and data analysis 
A prospective design was used, investigating illness perceptions, pain, mood and functioning at three 
and six months follow-up. Before testing the study hypothesis, MANOVA and Pearson ? 2 analyses 
were performed to determine whether participants and non-participants as well as participants and 
dropouts differed in their sociodemographic characteristics and predictive variables. All data analyses 
were performed using SPSS software version 15.0 for Windows. Power analysis was calculated a 
priori with the statistical software G-Power (Faul et al., 2007). Based on an assumed multivariate 
effect size of f2= 0.20, alpha error of 5% and a beta error of 10%, our optimal sample size to detect this 
assumed effect size was N=120. For all analyses, the significance level was .05. To test for normal 
distribution and variance homogeneity, Kolmogorov-Smirnov and Levene tests were run on criteria 
and predictor variables. Results showed that the premises for regression analyses were met 
sufficiently. Stepwise linear regression analyses were performed to determine the extent to which 
illness perceptions at baseline predict treatment outcome at three and six months, when controlled for 
symptom severity and mood. Independent variables were: pain intensity (NRS) and pain-related 
disability (GCPS), causal attribution, illness perceptions (IPQ), health-related quality of life (MCS-12, 
PCS-12), anxiety and depression (HADS). Primary outcome was pain-related disability (GCPS); 
secondary outcome was psychological well-being and functioning (HADS anxiety and depression, 
SF12 mental component summary scale, MCS-12). To control for a possible bias due to dropout, we 
conducted two additional analyses. First, we ran a repeated measures ANOVA only on completers, 
i.e., only subjects who participated at all three time points. Second, we conducted an intention to treat 
analysis, in which the last observation was carried forward when follow-up data were missing. 
However the results of the analyses did not differ (see table 2). 
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3. Results 
3 1. Descriptives and psychometric variables at baseline 
Of the 520 patients referred to the orofacial pain consultant service 347 patients met the basic 
inclusion criteria (age, language skills, pain duration) and were contacted. 195 of them did not take 
part in the study for the following reasons: 47 declined participation, 84 did not return the 
questionnaires before the first consultation, 27 cancelled the appointment, 29 patients were excluded 
due to insufficient language ability and 6 patients were excluded because of other psychological (1) or 
medical problems (5), resulting in a final sample of 152 patients (43.8% of the referred patients), (see 
Figure 1).  
 
3.2. Comparisons between participants and non-participants 
Participants and non-participants did not differ regarding age, gender, pain intensity, pain-related 
disability, pain duration, prevalence of other pain sites, depression, physical and mental health-related 
quality of life. However, groups differed in levels of anxiety with lower mean scores in the non-
participant group (Table 1). 
To assess possible differences between the groups at baseline, baseline variables of participants and 
dropouts were compared. Participants with available data at all three assessments (completers) and all 
dropouts (three and/or six month assessment) did not differ for any demographic or psychometric 
variable (data not shown). Participants and dropouts did not differ for any of the IPQ scores or in their 
causal attributions. However groups differed in pain intensity (F = 9.104, P = 0.003) with mean values 
one point higher in the group with only baseline measures compared to the group of completers. 
Mean age of participants was 45.7 years (SD 16.0, range 18-75). The majority of participants were 
female, married and held jobs (Table 1). Mean pain intensity was 5.5 (SD 1.9), mean pain-related 
disability was 2.03 (SD .933), 30.6% suffered from pain for more than 5 years and 67.5% had another 
pain site additional to orofacial pain. The most prevalent diagnoses were masticatory muscle pain 
(MMP 30.4%) and masticatory muscle pain + temporomandibular joint disorders (MMP+TMJ 31,1%). 
6.7% had TMJ only, 13.3% had neuropathic pain (NP) and/or orofacial headache and 18.5% had 
multiple mixed diagnoses, meaning a muscular or joint disorder with additional neuropathic aspects or 
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orofacial headache. Besides patients with mixed or neuropathic pain, there was one patient with 
trigeminal neuralgia as the primary diagnosis and no patient suffered from cluster headache. However 
the exclusion of the patient with trigeminal neuralgia did not alter the results of the regression analysis 
(data not shown). 61% received at least one session of psychotherapy in addition to dental/medical 
treatment. The majority of patients believed in an organic cause (53.3%), 26.3% attributed their pain to 
emotional or physical stress and 20.4% to both organic cause and stress. No significant correlation was 
found between any of the sociodemographic variables or pain duration and any of the outcome 
variables.  
HADS anxiety and depression levels at baseline were 7.76 (SD 4.38) and 5.72 (4.33), respectively. 
28.2% and 13.4% were above the cut off score (>11) for clinically relevant anxiety and depression. 
Mean values for mental (MCS-12) and physical quality of life (PCS-12) were 45.35 (SD 7.62) and 
53.18 (7.19), respectively. 17.9% and 0.7% were out of normal range for mental and physical quality 
of life compared to the normal population (Gandek et al., 1998). Psychological distress (HADS 
anxiety and depression, (MCS-12) as well as GCPS pain intensity did not differ across diagnostic 
groups (data not shown). However there was a significant difference between groups in physical 
quality of life (F=4.379; P=0.002) and GCPS pain-related disability (F=2.995; P=0.021), with the 
multiple mixed diagnoses group showing higher pain-related disability and lower physical quality of 
life. In this group mean pain-related disability was 2.5 (SD .89) compared to 1.95 (SD.89), 1.79 (SD 
.73), 1.63 (SD 1.06) and 2.24 (SD 1.20) in the MMP, MMP+TMJ, TMJ and NP/orofacial headache 
groups, respectively. Mean values of physical quality of life were 50.57 (SD 8.57) for the group with 
multiple mixed diagnoses and 54.20 (SD7.39), 53.76 (SD6.93), 56.28 (SD4.54) and 53.63 (SD6.34) 
for the other groups.  
 
3.3. Changes over time in primary and secondary outcome variables 
Table 2 shows means of the psychological and pain outcome measures across the three assessments. 
Patients improved significantly over time regarding pain intensity, pain-related disability, depression 
and anxiety. The greatest changes in outcome scores were found at three month assessment, whereas 
little further improvement occurred between three and six months. IPQ consequences and emotional 
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representations changed significantly, whereas scores of IPQ cyclical timeline, chronic timeline, 
personal control and illness coherence remained unchanged. There was no significant change in 
physical and mental quality of life. We controlled for positive effects of individual interventions, e.g., 
medical treatment versus combined medical and psychological treatment. No effect of type of 
intervention was found for any of the outcome variables (data not shown).  
 
3.4. Cross-sectional analysis between IPQ scores and outcome measures 
With the exception of IPQ personal control all IPQ subscales at baseline were significantly correlated 
with pain, depression and anxiety as well as with quality of life measures at baseline (see table 3). All 
correlations were in the expected direction.  
 
3.5. Baseline predictors of primary and secondary outcome variables 
A series of stepwise linear regression analysis was conducted to calculate the relative contributions of 
baseline values of all IPQ-R, HADS and SF12 subscales on pain-related disability, depression and 
anxiety symptoms as well as mental quality of life. Separate regression analysis was performed for 
each outcome variable at three and six month assessment. 
Predictors of pain related disability (GCPS): Results of the regression analysis indicated that a model 
consisting of the baseline values of the IPQ scale consequences, HADS depression and GCPS pain 
intensity were the only significant predictors in the model of GCSP pain-related disability at three 
month assessment, explaining a total of 34% of its variance (F (3/86) =15.9, R=0.60, R2adjusted=0.34; 
see Table 4). Values of the IPQ scale consequence explained 25%, with a further increase in explained 
variance of 7% and 2% for the HADS subscale depression and GCPS pain intensity at baseline, 
respectively. A similar regression analysis with six month assessment values of GCPS pain-related 
disability as criterion showed that GCPS pain intensity at baseline was the only significant predictor 
(F(1/58)=14.9, R=0.45 R2adjusted=0.19, explaining 19% of variance of pain-related disability (see Table 
5).  
Predictors of Depression (HADS): A model consisting of baseline values of the HADS subscale 
depression, GCPS pain-related disability and IPQ scale timeline predicted Depression (HADS) at three 
Gelöscht: )
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months assessment, explaining a total of 43% of its variance (F(3/89)=24.2, R=0.67, R2adjusted=0.43 
(see Table 4). Baseline values of HADS depression explained 33% with a further increase in explained 
variance of 6% and 4% for the GCPS pain-related disability and IPQ scale timeline at baseline, 
respectively. At six month assessment values of HADS depression were predicted by a model 
consisting of IPQ scale consequences, IPQ scale personal control and GCPS pain-related disability at 
baseline, explaining a total of 43% of its variance (F(3/55)=15.74, R=0.68, R2adjusted=0.43 (see Table 
5). Baseline values of IPQ scale consequences explained 29%, with a further increase in explained 
variance of 7% for baseline IPQ scale personal control and 7% for GCPS pain-related disability.  
Predictors of Anxiety (HADS): A model consisting of baseline values of the IPQ scale consequences 
and baseline values of HADS anxiety predicted anxiety (HADS) at three month assessment, 
explaining a total of 25% of its variance (F(2/90)=16.04, R=0.51, R2adjusted=0.25 (see Table 4). Baseline 
values of IPQ scale consequences explained 17%, with a further increase in explained variance of 8% 
for baseline HADS anxiety values. At six month assessment values of HADS anxiety were predicted 
by a model consisting of IPQ scale consequences and baseline values of HADS anxiety, explaining a 
total of 24% of its variance (F(2/56)=10.36, R=0.52, R2adjusted=0.24 (see Table 5). Baseline values of 
IPQ scale consequences explained 18%, with a further increase in explained variance of 6% for 
baseline values of HADS anxiety.  
Predictors of mental quality of life (MCS-12): HADS depression value at baseline was the only 
significant predictor (F (1/91) =7.0, R=0.27 R2adjusted=0.06, explaining 7% of variance of mental quality 
of life at three month assessment (see Table 4). At six month assessment mental quality of life was 
predicted by a model consisting of baseline values of HADS anxiety and causal attributions explaining 
a total of 13% of its variance (F(2/57)=5.407, R=0.40, R2adjusted=0.13 (see Table 5). HADS anxiety 
explained 7% with a further increase in explained variance of 6% for baseline causal attributions 
related to stress.  
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4. Discussion 
The aim of this study was to test the predictive value of subjective illness perceptions, as measured by 
the self-regulation-model, on clinical outcomes in a population of patients with chronic orofacial pain 
over three and six months. Other clinical predictors were included in order to determine the relative 
contribution of each. Primary outcome variable was pain-related disability; secondary outcome was 
psychological well-being and functioning. Overall, when controlled for other clinical predictors, 
components of the SRM, as assessed by the IPQ-R, were found to be important predictors of pain-
related disability and mood. The various subscales were shown to have a different impact on various 
outcome variables, adding a relevant proportion of the explained variance. 
High scores on the IPQ scale consequences predicted higher pain-related disability and higher anxiety 
scores at three month assessment as well as higher depression and anxiety scores at six months 
assessment. The belief in a long timeline was predictive for higher depression scores at three months 
assessment, whereas at six months assessment depression scores were predicted by lower belief in 
personal control. Stress-related causal attributions were predictive for lower mental quality of life at 
six months assessment. In summary, our results indicate that believing pain could have serious 
consequences on one’s life is one of the most important predictors for treatment outcome in chronic 
orofacial pain. The belief in low personal control and in a chronic timeline as well as causal 
attributions related to stress were other significant predictors, which however explained a lower 
amount of variance. The reported predictive pattern of IPQ-R subscales does not per se confirm the 
assumptions of the SRM, since not all of its components showed predictive power. On the one hand, 
this finding accords with Groarke et al., 2005 and Hobro et al., 2004, but the differential predictive 
pattern needs to be examined in further studies. On the other hand, our results narrow the scope of 
application, thus it may be sufficient to address illness perceptions, pain intensity, pain-related 
disability and mood to achieve a more favourable outcome. Again, this needs to be tested in further 
prospective studies. 
The importance of perceived consequences for treatment outcome has been demonstrated in several 
other studies on chronic pain patients. For example, in patients with rheumatoid arthritis, perceived 
negative consequences of the illness, beliefs in strong illness identity and in a long illness timeline 
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together with a passive coping style were associated with poorer outcome on functional abilities. 
(Scharloo et al., 1998; Sharpe et al., 2001). Foster and colleagues showed that in patients with low 
back pain, low experienced symptom control, expectation of a poor outcome and perceived severe 
consequences on their life predicted disability six months later (Foster et al., 2008). 
Our result that GCPS pain-related disability is a minor predictor compared to IPQ consequences may 
reflect the fact that they measure similar but different aspects of impairment due to pain. The items of 
IPQ consequences focus more on disabilities in the social context (e.g. “My pain strongly affects the 
way others see me”, “My pain causes difficulties for those who are close to me”), whereas the GCPS 
items focus more on concrete pain-related impact on activity in daily life. The IPQ-items may assess 
broader aspects of perceived disability and may reflect a tendency to negative or catastrophic thinking. 
On this note, the IPQ concept of consequences shows similarities to the coping construct 
catastrophising, which has been shown to be an important predictor for negative outcome in patients 
with chronic pain e.g., facial arthromyalgia (Madland et al., 2000), chronic TMD (Turner et al., 2000; 
Turner et al., 2002; Turner et al., 2005), chronic low back pain, fibromyalgia (Thorn et al., 2002) and 
rheumatoid arthritis (Beckham et al., 1994). Intervention studies provide strong evidence that 
improvements in pain-related cognitions, particularly improvements in pain catastrophising are 
positively associated with outcomes for chronic musculoskeletal pain (Sullivan et al., 2005). 
Consequently, it was concluded that catastrophising in particular should be addressed to reduce 
psychological distress and pain-related disability (Turner et al., 2002). This is supported by our finding 
that both baseline pain-related disability and baseline pain intensity were only minor predictors for 
pain and mood, providing further evidence that severity of chronic pain is predicted mainly by 
psychological variables.  
This raises the question of the stability of illness beliefs over time. Leventhal postulates that illness 
representations change continuously due to new information and personal experiences (Leventhal, 
1997). Indeed, recent studies have provided evidence that illness beliefs can be changed and 
interventions tailored to modify critical beliefs have improved treatment outcome (Petrie et al., 2002).  
However several studies found converse results and showed that values of the different dimensions of 
the SRM remained stable over time (Groarke et al., 2005; Sharpe et al., 2001). As our results reveal 
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changes only in certain SRM dimensions (consequences and emotional representation) but not in 
others (timeline, personal control, illness coherence and time cycle), it can be hypothesized that illness 
perceptions may be influenced differentially and that change requires support with tailored 
interventions. Interestingly, personal control was only predictive for depression at six months follow-
up but for no other outcome variable. This is in line with a very large study on musculoskeletal pain 
patients (Hill et al., 2007). The authors argued that it may be important to distinguish between 
personal control over symptoms and over illness. We propose an additional possible explanation. 
Personal control is an important construct in “classic” cognitive-behavioural therapy concepts aiming 
to enhance patients’ symptom control and self-efficacy. However recent research on newer CBT 
concepts, such as acceptance-based or commitment-based CBT, suggests that one of the most 
important factors for outcome is not control over pain but the capacity to accept pain, shifting the 
attention to other aspects of life beside pain (McCracken and Eccleston, 2003; McCracken and 
Eccleston, 2005). With regard to causal attributions our results suggest that perceiving physical or 
emotional stress as a possible cause for pain prior to beginning treatment is not relevant for treatment 
outcome. These findings are supported by similar results on chronic fatigue patients, suggesting that 
physical illness attributions are less important in determining outcome than has been previously 
assumed (Deale et al., 1998).  
Significant improvement over time was found for all outcome measures with exception of mental 
quality of life. With respect to levels of anxiety and depression, our results are in line with results from 
other studies on patients with chronic orofacial pain (Mongini et al., 2007), supporting the finding that 
levels of anxiety are elevated in chronic pain patients. Our result that psychological distress did not 
differ across diagnostic groups contrasts with some studies, which reveal a higher prevalence of both 
mood and anxiety symptoms in myofacial pain patients than in diagnostic groups with joint-related 
orofacial pain (Auerbach et al., 2001; Dworkin et al., 2002; Manfredini et al., 2004; Mccreary et al., 
1991). However it is in line with several recent studies providing evidence that chronic pain patients, 
regardless of the somatic cause of pain and localization, share similarities in psychological distress and 
functioning (Nifosi et al., 2007; Reissmann et al., 2008).  
17 
The results of this study should be evaluated in the light its strengths and limitations. A main strength 
of this study is that data collection was conducted prior to the first consultation, to ensure the 
assessment of “naive” personal illness beliefs. Furthermore it was a naturalistic design, providing 
relevant data for clinical practice. However we were therefore unable to control for confounding 
effects such as parallel treatments. In addition, although this was not a treatment-outcome study, 
treatment was not independent of our predictors (e.g., the probability of receiving at least one session 
of psychotherapy was higher for patients scoring high on the HADS). Treatment should therefore be 
considered as a potential confounding variable. Furthermore, all patients received individualized 
pharmacological treatment and we are unable to determine its contribution to treatment outcome 
within our study design. As education and information was one key element in our treatment setting, it 
cannot be excluded that the additional sessions of psychotherapy focusing on these aspects had a 
moderating influence on our results. We therefore recommend that future studies should control for 
these possible moderating effects. On the other hand, treatment - either psychotherapy, information or 
reassurance - is a central component in the course of pain disorders; therefore it appears somewhat 
artificial to exclude treatment aspects from their scientific study. 
As the dropout rate in our study was 46% self-selection among participants may have biased our 
sample. However this is comparable to dropout rates in other studies using a similar design (Hobro, 
2006; Foster, 2008). Furthermore the groups statistically differed only with regard to pain intensity. 
The observed difference is probably of minor clinical importance, as mean pain intensity was only one 
point higher on the NRS in the group with only baseline measurement. Nonetheless, a possible 
selection bias towards patients with less intense pain cannot be excluded.  
In conclusion, our results suggest that even when controlled for pain and mood, pain beliefs are 
important predictors for treatment outcome and need to be considered in the management of patients 
with chronic orofacial pain. Assessing patients’ views of their illness can provide essential information 
about these important predictors and changing dysfunctional pain-related beliefs may constitute 
potential targets for therapy.  
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Figure 1 Flow chart of participants throughout the study 
Table 1  Mean (SD) scores or percentage for participants and non-participants 
Table 2  Mean (SD) scores for outcome variables T1 – T3 (three and six months after first  
consultation) and MANOVA 
 
Table 1: Mean (SD) scores or percentage for participants and non-participants 
 
 
a Pearson chi-squared test of independence;  b NRS 0-10 (no - worst pain imaginable), cGCPS (range 1-4), 
 
Participants  
(N=152) 
Non-participants  
(N= 195) 
Statistics Demographics 
  
Age 45.7 (16.0) 45.8 (13.8) F=0.03,      P=.959 
Female 75.0% 81.5% ?  2=2.104,  P=.147 a 
Pain descriptives 
GCPS Pain intensityb 5.5 (1.9) 5.4 (2.2) F=0.105,    P=.746 
Pain > 5 years 30.6 % 21.5 % ?  2=2.516 a, P=.113 a 
GCPS Pain related disabilityc 2.03 (.933) 2.16 (.884) F=1.529,    P=.208 
Other pain sites 67.5% 64.7% ?  2=0.306 a, P=.580 a 
Psychological measures  
HADS Anxiety  7.76 (4.38) 6.43 (4.15) F=7.581,    P=.006 
HADS Depression  5.72 (4.33) 5.02 (4.64) F=1.878,    P=.172 
MCS-12 45.35 (7.62) 43.40 (10.86) F=3.342,    P=.068 
PCS-12 53.18 (7.19) 52.96 (6.89) F=0.89,      P=.745 
Table 2: Mean (SD) scores for outcome variables T1 – T3 (three and six months after first  consultation) and MANOVA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a NRS 0-10 (no-worst pain imaginable), bGCPS (range 1-4), cIPQ-R scales (range 1-5) 
Displayed values represent actual mean values and standard deviations, values for completers and ITT data are not displayed. 
 T1 (N=152) T2 (N=113) T3 (N=82) Statistics on completers Partial eta2 ITT Statistics Partial eta2 
GCPS Pain intensity a 5.5 (1.9) 3.9 (2.1) 3.4 (2.2) F=31.551  P<.000 0.47 F=55.461  P<.000 0.37 
GCPS Pain related disabilityb 2.03(0.90) 1.54 (0.84) 1.51 (0.85) F=7.431    P=.001   0.17 F=16.793  P<.000 0.15 
         
HADS anxiety 7.76 (4.38) 5.87 (3.93) 5.52 (3.84) F=12.563  P<.000 0.20 F=13.419  P<.000 0.10 
HADS depression 5.72 (4.33) 4.34 (3.80) 4.35 (4.05) F=7.801    P=.002 0.13 F=12.135  P<.000 0.10 
MCS-12 45.35 (7.62) 44.90 (6.01) 44.29 (5.60) F=1.189    P=.307 0.01 F=0.772    P=.448 0.01 
PCS-12 53.18 (7.19) 52.51 (7.08) 52.46 (7.53) F=0.342    P=.710 0.03 F=1.953    P=.148 0.02 
        
IPQ consequencesc 2.62 2.48 2.27 F=7.777    P=.001 0.17 F=5.954    P=.004 0.07 
IPQ emot. representationc 3.08 2.82 2.66 F=11.349  P=.000 0.13 F=10.242  P=.000 0.10 
IPQ illness coherencec 2.86 3.11 3.20 F=2.133    P=.126 0.05 F=3.364    P=.039 0.04 
IPQ cyclical timeline c 3.42 3.14 3.16 F=1.825    P=.165 0.04 F=3.405    P=.036 0.04 
IPQ personal controlc 3.30 3.42 3.20 F=1.661    P=.196 0.05 F=2.098    P=.130 0.04 
IPQ  chronic /acute timelinec  3.28 3.15 3.18 F=0.065    P=.937 0.00 F=0.326    P=.713 0.00 
Table 3: Correlations between IPQ subscales and outcome measures 
** significance level p<0.01; * significance level p<0.05 
 
 GCPS  
Pain 
intensity 
GCPS  
pain 
related 
disability 
HADS  
Anxiety 
HADS 
Depression 
MCS-12 PCS-12 
IPQ consequences .455** .413** .282** .453** n.s. -.424** 
IPQ emotional 
representation 
.284** .279** .254** .348** n.s. -.216* 
IPQ illness 
coherence 
-.2.66** n.s. n.s. n.s. n.s. n.s. 
IPQ cyclical timeline .301** .185* n.s. .207* n.s. n.s. 
IPQ personal control n.s. n.s. n.s. n.s. n.s n.s. 
IPQ chronic/acute 
timeline 
n.s. n.s. .183* .276** n.s. n.s. 
Table 4 Stepwise multiple regression for predicting pain intensity, pain related disability, mood and 
mental quality of life at 3-month assessment 
 
Criterion at 3 month assessment Predictors (al baseline assessment) Partial 
correlations 
β T P R2 
change 
GCPS pain related disability Pain intensity 
Pain related disability 
IPQ Consequences 
IPQ Emotional Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
 .213 
 .074 
 .300 
-.095 
-.039 
-.037 
 .049 
-.004 
-.055 
-.113 
.281 
 .204 
 .083 
 .300 
-.098 
-.032 
-.032 
  .042 
-.003 
-.045 
-.130 
 .260 
 2.019 
  .681 
 2.921 
 -.880 
 -.362 
 -.339 
  .449 
 -.035 
 -.512 
 -1.052 
  2.718 
.047 
.497  
.004 
.381  
.718 
.736 
.655 
.972 
.610 
.296 
.008 
.020 
 
.250 
 
 
 
 
 
 
 
.074 
HADS Anxiety Pain intensity 
Pain related disability 
IPQ Consequences 
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
-.011 
 .142 
 .395 
 .146 
-.143 
 .038 
-.100 
 .114 
 .098 
 .336 
 .036 
-.006 
 .158 
 .372 
 .158 
-.123 
 .034 
-.089 
 .105 
 .085 
 .309 
 .046 
-.102 
1.352 
4.079 
1.395 
-1.360 
 .355 
-.950 
1.080 
 .930 
3.387 
 .336 
 .919 
 .180 
 .000 
 .166 
 .177 
 .723 
 .345 
 .283 
 .355 
 .001 
 .738 
 
 
 .169 
 
 
 
 
 
 
 .084 
 
HADS Depression Pain intensity 
Pain related disability 
IPQ Consequences  
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
 .196 
 .303 
 .318 
 .191 
-.227 
. .281 
-.032 
 .007 
-.044 
-.196 
 .480 
-.041 
 .256 
 .145 
 .074 
-.139 
 .223 
-.074 
 .049 
-.635 
-.144 
 .440 
-.381 
2.998 
1.526 
 .794 
-1.685 
2.762 
-.905 
 .599 
-.635 
-1.308 
5.166 
 .704 
 .004 
 .131 
 .429 
 .095 
 .007 
 .368 
 .551 
 .527 
 .194 
 .000 
 
 .061 
 
 
 
. 043 
 
 
 
 
 .330 
Mental quality of health Pain intensity 
Pain related disability 
IPQ Consequences  
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
-.064 
-.089 
-.127 
 .022 
-.114 
-.104 
-.095 
-.030 
-.163 
 .001 
-.267 
-.066 
-.092 
-.132 
 .024 
-.111 
-.102 
-.094 
-.030 
-.157 
 .002 
-.267 
-.606 
-.844 
-1.211 
 .211 
-1.092 
-.992 
-.902 
-.289 
-1.564 
 .014 
-2.643 
 .546 
.401 
 .229 
 .022 
 .278 
 .324 
 .370 
 .773 
 .121 
 .989 
 .010 
 
 
 
 
 
 
 
 
 
 
 .071 
Table 5 Stepwise multiple regression for predicting pain intensity, pain related disability, mood and 
mental quality of life at 6-month assessment 
 
Criterion at 6 month assessment Predictors (al baseline assessment) Partial 
correlations 
β T P R2 
change 
 GCPS Pain related disability Pain intensity 
Pain related disability 
IPQ Consequences  
IPQ Emotional Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
 .452  
-.033 
 .160 
-.112 
-.149 
-.071 
 .122 
.043 
 .099 
-.016 
 .000 
 .452  
-.041 
 .168 
-.111 
-.134 
-.067 
 .117 
 .039 
 .008 
-.015 
 .000 
 3.861 
-.033 
1.223 
-.850 
-1.137 
-.539 
 .929 
 .328 
 .069 
-.124 
-.004 
.000 
 .805 
 .226 
 .399 
 .260 
-071 
 .122 
 .744 
 .945 
 .902 
 .997 
.194 
HADS Anxiety Pain intensity 
Pain related disability 
IPQ Consequences 
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
-.082 
 .076 
.428 
 .024 
-.144 
-.030 
-.041 
-.073 
 .143 
 .315 . 
-.177 
-.086 
 .074 
 .407 
 .027 
-.125 
-.030 
-.038 
-.067 
 .122 
 .285 
-.253 
-.613 
 .564 
3.546 
 .176 
-1.081 
-.225 
-.308 
-.542 
1.069 
2.480 
-1.336 
 .543 
 .575 
 .001 
 .861 
 .284 
 .823 
 .759 
 .590 
 .290 
 .016 
 .187 
 
 
 .180 
 
 
 
 
 
 
 .060 
HADS Depression Pain intensity 
Pain related disability 
IPQ Consequences 
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal attribution: Stress 
HADS Anxiety 
HADS Depression 
 .012 
 .385 
 .361 
 .177 
-.365 
 .128 
 .160 
 .002 
-.131 
 .168 
 .222 
 .013 
 .348 
 .326 
 .165 
-.289 
 .109 
 .124 
 .001 
-.101 
 .126 
 .185 
 .088 
3.095 
2.867 
1.320 
-2.873 
 .948 
1.188 
 .012 
-.971 
1.254 
1.675 
 .930 
 .003 
 .006 
 .192 
 .006 
 .347 
 .240 
 .990 
 .336 
 .215 
 .100 
 
 .074 
 .292 
 
. 071 
Mental quality of health 
(MCS-12) 
Pain intensity 
Pain related disability 
IPQ Consequences  
IPQ Emot. Representation 
IPQ Personal control 
IPQ Chronic timeline 
IPQ Cyclical timeline 
IPQ Coherence 
Causal atribution: Stress 
HADS Anxiety 
HADS Depression 
 .051 
-.070 
-.174 
-.106 
-.226 
-.116 
-.209 
-.076 
-.283 
-.303 
 .012 
 .048 
-.066 
-.161 
-.101 
-.215 
-.108 
-.195 
-.073 
-.270 
-.292 
 .016 
 .381 
-.522 
-1.323 
-.797 
-1.740 
-.873 
-1.600 
-.572 
-2.224 
-2.403 
 .088 
 .705 
 .604 
 .191 
 .429 
 .087 
 .386 
 .115 
 .570 
 .030 
 .020 
 .930 
 
 
 
 
 
 
 
 
 .063 
 .074 
